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Microarray comparison of maternal mRNAs isolated from Xenopus
animal and vegetal blastomeres reveals novel animal transcripts
Paaqua A. Granta, Bo Yanb, Diana Johnsona, Sally A. Moodyb
aDepartment of Biol. Sci., GW Univ., Washington, DC, USA
bDepartment of Anat. and Regen. Biol., GW Univ., Washington, DC, USA
Asymmetrical localization of mRNA and other factors in the
cytoplasm of eggs is important for proper development in many
organisms. In Xenopus, these asymmetries define and specify body
axes and germ layers. Several asymmetrically localized maternal
mRNAs were previously identified, with attention given to the vegetal
pole for its importance in development of the germ line and
endoderm. We are interested in transcripts localized to animal
blastomeres of fertilized embryos for their potential role in biasing
neural fate. Thus, we employed the new Affymetrix X. laevis Genome
2.0 GeneChip to identify more of these factors than possible by a
candidate gene approach. 108 transcripts were found to be greater
than 3-fold enriched in animal blastomeres, 43 of which were greater
than 4-fold enriched. Of this latter group, 38.1 are of unknown
function, 11.9 are associated with metabolism and 9.5 are putative
transporters. Putative transcription regulators and kinases each
account for 7.1 and ribonuclear, cytoskeletal, signaling, and trans-
membrane proteins each account for 4.8. Putative DNA acetylases,
heat shock, and cell cycle proteins each account for 2.4 of the total.
Two previously reported animal-specific maternal mRNAs, Coco and
Grainyhead-like 1, were among the 4-fold enriched transcripts,
validating this approach. We are focusing on identifying the novel
molecules and elucidating their roles in development in order to
understand the earliest factors that specify neural fate.
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Beta-catenin primes organizer gene expression by recruiting a
histone H3 arginine 8 methyltransferase, Prmt2
Shelby A. Blythe, Peter S. Klein
Department of Medicine, University of Pennsylvania, Philadelphia, PA
19104, USA
Following fertilization in many multicellular organisms, zygotic
transcription is suppressed for several hours and cell divisions, until a
major embryonic transition termed the midblastula transition (MBT).
Nevertheless, steps critical for later patterning of the embryo occur
during this early stage. We find that, in the context of transcriptional
quiescence before the MBT in Xenopus, Wnt signaling through β-
catenin primes dorsal gene expression by establishing active
chromatin architecture at target promoters. This is later resolved
into active gene expression following the large-scale activation of
zygotic transcription at the MBT. During preMBT dorsal specification,
β-catenin interacts with a histone H3 methyltransferase activity that
targets arginine 8 (R8). Recruitment of the arginine methyltransfer-
ase Prmt2 to β-catenin target promoters is sufficient to establish the
dorsal developmental program, indicating that Prmt2-mediated
histone H3R8 methylation plays a critical role downstream of β-
catenin in establishing active chromatin architecture and marking
key organizer genes for later expression.
doi:10.1016/j.ydbio.2009.05.119
Program/Abstract # 99
NMDA receptor signaling is required for correct spindle
orientation and protein localization during the early
asymmetric cleavages
Ayaki Nakamotoa, James R. Cooleya,b, Dillon Steadmana, Lisa M. Nagya
aDepartment of Mol. and Cell. Biol., Univ. of Arizona, Tucson, AZ, USA
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During asymmetric cleavages, mother cells are polarized along a
specified axis and the mitotic spindle aligns with this polarity, and cell
fate determinants are distributed asymmetrically along the division
axis. Here we report that N-methyl-d-aspartate (NMDA) receptor
signaling is required for the stereotyped asymmetric cell divisions in
an early mollusc embryo. The presence of the phosphorylated form of
the NMDA receptor subunit (NR-1) was identified via an antibody-
based proteomics approach. The NR-1 antigen is expressed on the cell
membrane andperi-nuclear region andundergoes dynamic changes in
intracellular location within a cell cycle. To assay the role of NMDA
signaling, we applied a highly selective noncompetitive NMDA
receptor antagonist (MK801). We found that the spindles of the
mother cells align nearly perpendicular to the normal orientation and
they divide abnormally into two blastomeres of equal size. Using the
antigen(s) recognized by phosphorylated PKC-pan (pPKC-pan) anti-
body as a marker, we examined whether NMDA signaling is also
required for asymmetric protein localization. In normal development
and control treatments, pPKC-pan antigen(s) always localizes to the
apical cortexof themother cells and segregates to the smaller daughter
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